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1.4 &

A A7eE@d Y (Magnetic Tunnel Junction, MTJ) & High-density magnetic read head
sensor 9} Magnetic Random Access Memory (MRAM) o9 §& 71540l ¥7] "o 47}
s AP 9ot 53], Read head sensor 99 828 98 ¥ AL 7IA= A7IH AT
o g 37 o]FoIHTH1L ol A8l 1.0 nm o3ty gk HAF FAE 1N E HEF T o
g AFE0] APHUAT, AIAFY FA golAFE HAAdF5Y 43, A5 dEEsE St
2 v7Ag AEF FA o2 AT AZIAYN I dasE EACE AT olEd FAE 3
Ast7] g3, g2 FANAME 53 724 AdAHFYE 7IAY, pinhole T AFo] AL EAFY
AZE YA, B dFME 71EY Al-oxide ol Ti & H7}E TiAl-oxide ZAFE A3,
295 FAEs mE A7Ed JgY AY, A7IAFgH E EAHAJAAL T g 43R

2. Agwy

A7 AES AZst7] YA 77 Target UHV U EE AHEY FE ol&sigen, A
A A 271 AFEE 3x107° Torr ol&= gtk HtEas g Ar 2L 2 & w2
mTorr, 4t3} Al 100 mTorr 8 ZAAIZRT AH Y F2+= Si/Si0; 2000/Ta 50/NiFe 40/IrMn
75/CoFe 30/TiAl 8~18/Oxidation/CoFe 30/Ta 20 (A)oldth. Ti 0.25 X 0.25 cm? 3719 chip
< Al target erosion o] Eolv W& o834, 533 at.% Ti-Al FFu4HE ALL&AT. Pure
Oz € ol 8¢ Ed=v} A3 & o] 835x, 4gE x7] AFE 3X107° Torr ol3talA A A
st3ler, 150 ~ 500 T oA 10 &3k AAFch ANEHERF AY L ANAFPH) FHL
4-point probe & A&3}%th

3. 494+ 2 uF

Fig. 1 & ddF FA B#E HF XN F A7edidde 271458 2 g Hslg BogE
o H2AFY FA7 gag wel, Aol A9, 0.8 nm 9 "¢ ke AL 2= z)EY
Aol 211 MOum® 9 A x FFEH (RA) &< 7/ 3 o] AT A7eda g
A7 AFE = 10 % o1 FAHE AL B 4 Utk 1.0 nm o3t 39t Ad2 S 7R E 27
2R Fold 9 A Ti 240 wE A3l A TiAl gautge nhFze Wi 93}
[2]. Ti 24| 5.33 at. % 7tA F7igtel wel, TiAl &899 9] grain 37]7F v]$ Zolxm, AW
BELyl FYHEE FFS B, ol TiAl gadtge A9 71& Al & BYg pFxyog ¢
Asta, J&ta, vAF2It XPste, gk FAME Afo] & TiAl Asiete] Ao| sbsst
o e 723 AAALL A E TiAl FEH9Le AVHYE A9 FdZ2 oz A1L4HLe AS ¢
> FAAME 71& Al-oxide 2EF 2o} Y3tz A FAZ o] 7t5so) Fig. 2% g&
AS FAE 7HAE AHEAFYEY XY 20 W& ArAFE o #IHE RS BAS
A #aw o5 AP L FasE AL B 4 Aok 1.6 nm TiAl-oxide AAF FAE
ZHAE AZIE e A9, 300 T oM Hz: A7 AFH 49 % & 7HAH, 450 T M= < 20
% o A7|AFEE KA AL B F Uk A3 A 2dF Qg9 ¢33 T2 AHPL By
dAY AT AL 75 3, Arle @A Ee SHAAN D AU AFPuE FTA 2NN
[3].
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4. 2 &

Ti & 718 TiAl-oxide ZAE S AFLE A7 @A A, 2AF T4 g e A 2 #
1A As 28l AHMAA A8tgth *0.8 nm AAFE 7HAE AZHERRA RA &2
A8t¢a, 10 % ol AZIAFHE KA AT £ 1.6 nm

g &
1.6 nm EAF A5 vl 60 % 7
HAAZE MAE AZIHERTE HA 49 %, 450 T AN < 20 % AV AFHE ARXE ¢
9% 4L dehign Sk 2 AEETY FHLS Ti & Asbgel mel, TiAl s Ul
PEENL ADeR 5, ARBEEs} Ao Al-oxide EE} 2zA o2 otAe TiAl-oxide BA
o] YA 7det
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Fig 1. TMR ratio and RA value change of the MTJ with a TiAl-oxide barrier as a function of barrier
thickness. The samples were annealed at optimal temperature for each barrier thickness for 10 min.
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Fig 2. TMR ratio variations of MTJs with a TiAl-oxide barrier as a function of the annealing temperature
and barrier thickness. The samples were annealed for 10 min at each temperature.
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